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'UXJ(OXWLQJ6WHQWVIRUWKH7UHDWPHQWRI/HIW0DLQ&RURQDU\$UWHU\'LVHDVHZLWK
6LUROLPXV3DFOLWD[HO=RWDUROLPXV%LROLPXV$(3&&DSWXUHDQG(YHUROLPXV(OXWLQJ
6WHQW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-DSDQ.RQ\DQJ8QLYHUVLW\+RVSLWDO'DHMHRQ.RUHD5HSXEOLFRI+XVDGD+RVSLWDO-DNDUWD
,QGRQHVLD.LQJ&KXODORQJNRUQ0HPRULDO+RVSLWDO%DQJNRN7KDLODQG0DKLGRO8QLYHUVLW\
6LULUDM+RVSLWDO%DQJNRN7KDLODQG&KHVW'LVHDVH,QVWLWXWH%DQJNRN7KDLODQG
$LP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((6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/07VWHQRVLV
0HWKRGV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&RQFOXVLRQ7KHXVHRIGUXJHOXWLQJVWHQWV LQSDWLHQWVZLWK/07VWHQRVLVZDVVDIHZLWK ORZ
DFXWHFRPSOLFDWLRQ3DWLHQWV WUHDWHGZLWK6(6%(6DQG((6VKRZHG OHVVHU UDWHRI UHVWHQRVLV
FRPSDUHGZLWKRWKHUGUXJHOXWLQJVWHQWV
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/RQJ7HUP6DIHW\DQG(I¿FDF\RI6WHQWLQJYHUVXV&RURQDU\$UWHU\%\SDVV*UDIWLQJIRU
'LVWDO8QSURWHFWHG/HIW0DLQ&RURQDU\$UWHU\'LVHDVH
-XQJ0LQ$KQ'XN:RR3DUN<RQJ*LXQ.LP*\XQJ0LQ3DUN+\XQJ2K&KRL-XQ+\RN
2K+DHJHXQ6RQJ-RQJ6HRQ3DUN-RQJ<RXQJ/HH:RQ-DQJ.LP6RR-LQ.DQJ6HXQJ
:KDQ/HH<RXQJ+DN.LP&KHRO:KDQ/HH6HRQJ:RRN3DUN6HXQJ-XQJ3DUN
$VDQ0HGLFDO&HQWHU6HRXO.RUHD5HSXEOLFRI
%DFNJURXQG/LPLWHG LQIRUPDWLRQ LV DYDLODEOH RQ ORQJWHUP \HDU RXWFRPHV IRU SDWLHQWV ZLWK
XQSURWHFWHG GLVWDO OHIWPDLQ FRURQDU\ DUWHU\ /0&$ GLVHDVHZKR XQGHUZHQW FRURQDU\ VWHQWV RU
FRURQDU\DUWHU\E\SDVVJUDIWLQJ&$%*
0HWKRGV:HHYDOXDWHGSDWLHQWVZLWKXQSURWHFWHG/0&$GLVHDVHZKRUHFHLYHGFRURQDU\VWHQWV
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ZLWKEDUHPHWDO VWHQWV >%06@DQGZLWKGUXJHOXWLQJ VWHQWV >'(6@RUXQGHUZHQW
&$%*Q EHWZHHQDQGDQGIRUZKRPFRPSOHWHIROORZXSGDWDZHUHDYDLODEOHIRU
DWOHDVWWR\HDUVPHGLDQ\HDUV7KH\HDUDGYHUVHRXWFRPHVGHDWKDFRPSRVLWHRXWFRPHRI
GHDWK4ZDYHP\RFDUGLDOLQIDUFWLRQ>0,@RUVWURNHDQGWDUJHWYHVVHOUHYDVFXODUL]DWLRQ>795@ZHUH
FRPSDUHGZLWKWKHXVHRIWKHPXOWLYDULDWH&R[UHJUHVVLRQDQDO\VLVDQGSURSHQVLW\VFRUHDGMXVWPHQW
5HVXOWV%\PXOWLYDULDEOH&R[UHJUHVVLRQDQDO\VLV WKHDGMXVWHG\HDUULVNRIGHDWKKD]DUGUDWLR
>+5@FRQ¿GHQFHLQWHUYDO>&,@3 DQGWKHFRPELQHGULVNRIGHDWK4ZDYH
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&,  3 ZHUH QRW VLJQL¿FDQWO\ GLIIHUHQW IRU SDWLHQWV
XQGHUJRLQJVWHQWLQJYHUVXV&$%*+RZHYHUWKHULVNRI795ZDVVLJQL¿FDQWO\KLJKHULQWKHVWHQWLQJ
JURXSWKDQLQWKH&$%*JURXS+5&,WR36LPLODUUHVXOWVZHUHREWDLQHG
LQ FRPSDULVRQV RI %06ZLWK FRQFXUUHQW &$%* DQG RI '(6ZLWK FRQFXUUHQW &$%* ,Q IXUWKHU
DQDO\VLVXVLQJSURSHQVLW\VFRUHDGMXVWPHQWRYHUDOO¿QGLQJVZHUHFRQVLVWHQW
&RQFOXVLRQV'XULQJORQJWHUP\HDUFOLQLFDOIROORZXSVWHQWLQJVKRZHGVLPLODUUDWHVRIPRUWDOLW\
DQGRIWKHFRPSRVLWHRIGHDWK4ZDYH0,RUVWURNHEXWKLJKHUUDWHVRI795DVFRPSDUHGZLWK&$%*
IRUSDWLHQWVZLWKXQSURWHFWHGGLVWDO/0&$GLVHDVH
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/RQJ7HUP3URJQRVWLF,PSDFWRI&RPSOHWHQHVVRI&RURQDU\$UWHU\5HYDVFXODUL]DWLRQLQ
3DWLHQWV7UHDWHGZLWK'UXJ(OXWLQJVWHQWIRU8QSURWHFWHG/HIW0DLQ'LVHDVH
$QJHOD0LJOLRULQL5HQDWR9DOHQWL5XEHQ9HUJDUD*XLGR3DURGL*LDPSDROR&HULVDQR
1D]DULR&DUUDEED3LHUJLRYDQQL%XRQDPLFL'DYLG$QWRQLXFFL
'LYLVLRQRI&DUGLRORJ\&DUHJJL+RVSLWDO)ORUHQFH,WDO\
%DFNJURXQG3UHYLRXVUHJLVWULHVKDYHVKRZQWKDWFRPSOHWHQHVVRIFRURQDU\DUWHU\UHYDVFXODUL]DWLRQ
LQFUHDVHV VXUYLYDO LQ SDWLHQWV XQGHUJRLQJ SHUFXWDQHRXV FRURQDU\ LQWHUYHQWLRQ 3&, +RZHYHU LW
LV XQNQRZQ LI D FRPSOHWH UHYDVFXODUL]DWLRQ &5 LQ SDWLHQWV UHFHLYLQJ GUXJHOXWLQJ VWHQW '(6
LPSODQWDWLRQIRU8/0'LPSDFWVRQORQJWHUPRXWFRPH
0HWKRGV)URPWKH)ORUHQFH5HJLVWU\DOOFRQVHFXWLYHSDWLHQWVZLWKRXW67VHJPHQWHOHYDWLRQDFXWH
P\RFDUGLDOLQIDUFWLRQXQGHUJRLQJ'(6LPSODQWDWLRQIRU8/0'ZHUHLQFOXGHGLQWKHDQDO\VLV7KHUH
ZHUHQRDQJLRJUDSKLFH[FOXVLRQFULWHULD3ULPDU\HQGSRLQWRIWKHVWXG\LVFDUGLDFPRUWDOLW\DWORQJ
WHUP IROORZXS 6XUYLYDO ZDV DVVHVVHG E\ .DSODQ0HLHU HVWLPDWLRQ PHWKRG &R[ PXOWLYDULDEOH
DQDO\VLVZDVXVHGWRLGHQWLI\LQGHSHQGHQWSUHGLFWRUVRIFDUGLDFPRUWDOLW\
5HVXOWV)URPWRSDWLHQWVZLWK8/0'XQGHUZHQW3&,RXWRIWKHVHUHFHLYHG
D&5LQWKHVDPHRULQDVWDJHGSURFHGXUHZLWKLQPRQWK7KH&5JURXSKDGDEHWWHUULVNSUR¿OHDV
FRPSDUHGWRWKHQRQ&5JURXSSDWLHQWVZHUHVLJQL¿FDQW\RXQJHUYVKDGDORZHU
LQFLGHQFHRIGLDEHWHVYVSUHYLRXVP\RFDUGLDO LQIDUFWLRQYV ULJKWFRURQDU\
DUWHU\GLVHDVH YVDQG LPSDLUHG OHIW YHQWULFXODU IXQFWLRQ /9()YV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YV7KHUHZHUHSURFHGXUDOGHDWKVDOOSDWLHQWVZLWKVXFFHVVIXOO3&,
UHFHLYHG'(67KHPHGLDQFOLQLFDO)8ZDVGD\V6XUYLYDOUDWHZDVKLJKHULQ&5SDWLHQWVJURXS
YVS%\PXOWLYDULDWHDQDO\VLVRQO\SUHGLFWRUVZHUHLGHQWL¿HG(XUR6&25(
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&RQFOXVLRQ3DWLHQWVZLWK8/0'WUHDWHGZLWK'(6DQGZLWKLQFRPSOHWHUHYDVFXODUL]DWLRQKDYHD
ZRUVHULVNSUR¿OHDVFRPSDUHGWR&5SDWLHQWV+RZHYHUDIWHUDGMXVWPHQWIRUGLIIHUHQFHVLQULVNSUR¿OH
&5LVDVWURQJSUHGLFWRURIORQJWHUPFDUGLDFVXUYLYDO2XUGDWDVXJJHVWWKDW&5LQSDWLHQWVXQGHUJRLQJ
'(6IRU8/0'VKRXOGEHFRQVLGHUHGDVDPDLQWDUJHW
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/RQJ7HUP\HDU2XWFRPHVRI3HUFXWDQHRXV9HUVXV6XUJLFDO5HYDVFXODUL]DWLRQIRU
8QSURWHFWHG/HIW0DLQ&RURQDU\'LVHDVHLQ'LDEHWLF3DWLHQWV
-XQ+\RN2K'XN:RR3DUN-RQJ<RXQJ/HH6RR-LQ.DQJ:RQ-DQJ.LP6HXQJ:KDQ
/HH<RQJ*LXQ.LP*\XQJ0LQ3DUN<RXQJ+DN.LP&KHRO:KDQ/HH-XQJ0LQ$KQ
+DH*HXQ6RQJ-RQJ6HRQ3DUN+\XQJ2K&KRL6HRQJ:RRN3DUN6HXQJ-XQJ3DUN
$VDQ0HGLFDO&HQWHU6HRXO.RUHD5HSXEOLFRI
%DFNJURXQG /LPLWHG LQIRUPDWLRQ LV DYDLODEOH RQ ORQJWHUP FRPSDUDWLYH RXWFRPHV IRU GLDEHWLF
SDWLHQWVZLWKXQSURWHFWHG/0&$GLVHDVHZKRXQGHUZHQWVWHQWLPSODQWDWLRQRUFRURQDU\DUWHU\E\SDVV
JUDIWLQJ&$%*7KHDLPRIWKLVVWXG\ZDVWRHYDOXDWHORQJWHUP\HDUFOLQLFDORXWFRPHVDIWHU
SHUFXWDQHRXVRUVXUJLFDOUHYDVFXODUL]DWLRQLQGLDEHWLFSRSXODWLRQZLWKXQSURWHFWHGOHIWPDLQFRURQDU\
DUWHU\/0&$GLVHDVH
0HWKRG$WRWDORIGLDEHWLFSDWLHQWVZLWKXQSURWHFWHG/0&$VWHQRVLVZKRXQGHUZHQWVWHQWLQJ
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RXWFRPHVGHDWKDFRPSRVLWHRXWFRPHRIGHDWK4ZDYH0,RUVWURNHWDUJHWYHVVHOUHYDVFXODUL]DWLRQ
>795@DQGGH¿QLWHVWHQWWKURPERVLV>67@EHWZHHQWKHWZRJURXSVZHUHFRPSDUHG
5HVXOWV$IWHU DGMXVWPHQW RI FRYDULDWHV WKH \HDU ULVN RI GHDWK KD]DUG UDWLR >+5@  
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 WKHFRPELQHGULVNRIGHDWK4ZDYH0,RUVWURNH
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&RQFOXVLRQ'XULQJ ORQJWHUP \HDU IROORZXS FRURQDU\ VWHQWLQJ VKRZHG VLPLODU UDWHV RI
PRUWDOLW\ DQG RI WKH FRPSRVLWH RI GHDWK4ZDYH0, RU VWURNH EXW KLJKHU UDWHV RI 795 DV
FRPSDUHGZLWK&$%*IRUGLDEHWLFSRSXODWLRQZLWKXQSURWHFWHG/0&$GLVHDVH
